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Abstract
Taylor, Colby Duncan, Ph.D.). The University of Memphis. August, 2015.
Disentangling Verbal Instructions, Experimental Design, and Sample Characteristics:
Results of CBM-R Research. Elizabeth Meisinger, Ph.D., Major Professor:
The purpose of this study was to examine whether variation in verbal directions
affects CBM-R performance and to examine the effects that differences in methodology
have on the obtained results. Third-grade students (N = 104) from two separate schools,
which differed in terms of their demographic characteristics, were randomly assigned to
either the directions used in the Christ, White, Ardoin, and Eckert (2013) study or the
directions used in the Taylor, Meisinger, and Floyd (2013) study. Results from a mixed
between-subjects/within-subjects factorial ANOVA found that, regardless of school
setting, CBM-R performance was significantly influenced by the Christ et al. (2013)
directions but not significantly influenced by the Taylor et al. (2013) directions. We
conclude that it is highly unlikely that CBM-R performance is affected by variations in
verbal directions during routine use of CBM-R in school settings and that the influence of
the Christ et al. (2013) directions on CBM-R performance was likely due to contrast
effects.
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Disentangling Verbal Instructions, Experimental Design, and
Sample Characteristics: Results of CBM-R Research
Oral reading fluency involves the ability to read with accuracy, appropriate
expression, and automaticity (Kuhn, Schwanenflugel, & Meisinger, 2010) and is
conceptualized as the bridge between decoding and reading comprehension (Pilkuski &
Chard, 2005). Oral reading fluency can be quickly assessed and is often used as a proxy
for measuring reading comprehension (Petscher, Cummings, Biancarosa, & Fien, 2013).
In the school setting, oral reading fluency is commonly assessed using Curriculum Based
Measurements of Reading (CBM-R). CBM-R provides data points that allow teachers
and administrators to identify both high- and low-achieving students as part of the
nationally mandated response-to-intervention model (RTI) of education. Although
traditionally considered “low-stakes” testing, CBM-R performance can be cited in the
RTI model as evidence for a specific learning disability in reading (VanDerHeyden &
Burns, 2010). Given the ubiquity of CBM-R and its importance as a progress monitoring
and diagnostic tool, research is placing more focused attention on the technical adequacy
and standardized directions of these measures. Research has established that examiner
factors (e.g., variability in administration and scoring) contribute to variation in student
CBM-R performance (Cummings, Biancarosa, Schaper, & Reed, 2014). Other external
factors (e.g., verbal directions) might also contribute to variation in student CBM-R
performance.
The directions currently used in CBM-R have not changed since 1989 and instruct
students to “Be sure to do your best reading” (Shinn, 1989). This phrase is present in
CBM-R directions for AIMSweb (Shinn & Shinn, 2012a), easyCBM (Alonzo, Tindal,
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Ulmer, & Glasgow, 2008), and the Dynamic Indicators of Basic Early Literacy (DIBELS;
Good & Kaminski, 2002). Asking students to do their “best” reading has even extended
to oral reading fluency assessments beyond the purview of curriculum-based
measurement (e.g., the Oral Reading Fluency subtest of the Wechsler Individual
Achievement Test-Third Edition asks children to “Be sure to do your best reading”;
Weschler, 2009). However, asking students to nebulously do their “best” reading may
leave examiners and students wondering what aspects of oral reading fluency should be
emphasized during CBM-R. In actuality, students’ performance is being assessed for a
combination of speed and accuracy, leading researchers to question whether these aspects
of CBM-R should be explicitly addressed in directions.
Under current CBM-R procedures, speed is only explicitly addressed by
examiners if a child appears to be speed-reading. When confronted with a child who
appears to be speed-reading, examiners are to tell students that they are not completing a
speed reading test, that they are to do their best reading, and that they should begin the
passage anew (Shinn & Shinn, 2012a). These directions seem to address concerns related
to word callers, or students who read fluently but without commensurate comprehension.
However, research has shown that word callers are rare in early elementary school
(Hamilton & Shinn, 2003; Meisinger, Bradley, Schwanenflugel, Kuhn, & Morris, 2009),
with the exception of students who are English Language Learners and are still
developing proficient English language comprehension (Quirk & Beem, 2012). The very
nature of CBM-R scoring logically seems to benefit speed readers over non-speed
readers, as students are scored on the words that they have read correctly at the end of 1
minute. Directives that do not mention speed other than to discourage speed reading seem
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to inhibit student reading performance, especially among more proficient readers who
might be capable of reading more rapidly if prompted.
Since the rise of the RTI model, 80% of students identified as having a learning
disability have a specific learning disability in the area of reading (Fuchs & Fuchs, 2006).
CBM-R is an especially important member in the family of curriculum-based
measurement as its results can be used in diagnosis of reading disabilities in the areas of
reading fluency, reading comprehension, and basic reading skills (Kavale, Kauffman,
Bachmeier, & LeFever, 2008). If the verbal directions given during CBM-R
administration influence student performance, then this influence may extend to how
students are identified as needing more targeted intervention in reading. As such, whether
certain verbal directions maximize either CBM-R performance or reading comprehension
should be of special concern to test developers and practitioners.
Comparison of Prior Research
Three research studies published in school psychology journals since 2006 have
expressly addressed the phrasing of CBM-R directions by using experimental design:
Colon and Kranzler (2006); Christ, White, Ardoin, and Eckert (2013); Taylor, Meisinger,
and Floyd (2013). In these studies, alternative directions to “do your best reading” were
created to see if these new directions might enhance students’ CBM-R performance.
Additionally, each of these studies analyzed whether these alternative verbal directions
might affect the relation between CBM-R and reading comprehension. Two of these
studies, reviewed in more detail in the paragraphs that follow, detected that their
alternative verbal directions influenced students’ CBM-R performance, whereas a third
(Taylor et al., 2013) did not detect significant differences in CBM-R performance due to
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verbal directions. Despite these differences, all three previous studies were in agreement
that the relation between reading comprehension and the words read correctly (WRC)
metric produced by CBM-R is not significantly influenced by verbal directions.
Research studies often produce disparate findings, leaving consumers of research to
wonder why the results differed. The differences between this previous study and the two
related studies, described in further detail in the paragraphs that follow, is one such
example.
The current research project had the unique opportunity to examine research
design factors that possibly influenced differences in results between similar studies. The
purpose of this project was not only to address the possible effects of directions on CBMR performance, but also to examine how research design and sample characteristics
influence the obtained results.
Colón and Kranzler (2006). As an alternative to the traditional directions used in
CBM-R that ask students to “Do your best reading,” Colón and Kranzler (2006) created a
verbal directions condition asking students to “Read as fast as you can without making
mistakes.” A sample of 50 fifth-graders, consisting of 58% White students, 22% African
American students, 6% Asian students, and 2% Hispanic students, was recruited from a
public school for this study. Using a within-subjects design, students were first asked to
read two CBM-R probes for the purpose of establishing baseline oral reading fluency
rates, and then students were randomly assigned to one of two counterbalanced
conditions. One condition was instructed to "Do your best reading" when reading two
passages and then instructed to "Read as fast as you can without making mistakes" when
reading two different passages.
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Colón and Kranzler (2006) found that students read 8.2 more WRC in the baseline
condition than in the best reading condition (Cohen’s d = 0.13), 36.3 more words in the
fast-accurate condition than in the best reading condition (Cohen’s d = 0.56), and 28.1
fewer words in the fast-accurate reading condition than in the baseline condition
(Cohen’s d = 0.41). However, students asked to do their most fast-accurate reading
committed 2.6 more errors than in the baseline condition (Cohen’s d = 0.52). When asked
to do their most fast-accurate reading, students committed 1.8 more errors than in the best
reading condition. Students’ CBM-R performance in this study was found to be above
the 90th percentile using grade-based norms. Despite the effects of directions on the
number of words read per minute and associated errors, variations in these directions did
not affect the relations between students’ CBM-R scores and scores from a standardized
measure of reading.
Christ et al. (2013). Christ et al. (2013) extended the research of Colón and
Kranzler (2006) by also creating directions conditions asking students to do their best and
most fast-accurate reading. Similar to the methodology used by Colón and Kranzler
(2006), Christ et al. also used a within-subjects design. Students first completed a
baseline condition before being exposed to other verbal directions conditions, although in
this study the baseline condition was not included in the statistical analysis. Further
differentiating their study from Colón and Kranzler (2006), Christ et al. sampled a wider
age-range of students and included a third variant of the CBM-R directions (a condition
asking students to read with comprehension). Students were asked to read a total of 12
passages (3 per verbal directions condition) selected from grade-appropriate easy CBM
Progress Monitoring Probes (Alonzo et al., 2006).
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Across all grade levels students were found to read significantly more words
correctly per minute in the fast-accurate reading condition than in the best reading
condition (p < .004) and in the comprehension condition (p < .004). The sample of thirdgraders (n = 59), which consisted of 80% White students, 9% African American students,
7% Hispanic students, 3% Asian students, and 2% Native American students, read an
average of 5.33 more WRC in the fast-accurate reading condition than in the best reading
condition, and 6.49 more WRC in the fast-accurate reading condition than in the read
with comprehension condition. Only among fourth graders was a significant difference
found between the best reading condition and the reading with comprehension condition,
as students were found to read 3.51 more WRC in the best reading condition. Effect sizes
were converted to Cohen’s d for ease of comparison across studies and they ranged from
0.91 to 1.96 across grade levels. Thus, like Colón and Kranzler (2006), Christ et al.
(2013) demonstrated that students directed to do their fastest and most accurate reading
read more words correctly than in comparison conditions, but the variations in directions
did not affect the relations between CBM-R performance and reading comprehension. Of
note, Wilks’s Lambda test statistics revealed both significant passage effects at each
grade level and the presence of order effects in the second and fourth grades.
Taylor et al. (2013). One previous study (Taylor et al., 2013) sought to further
examine whether variations in verbal directions would influence students’ CBM-R
performance by utilizing a between-subjects design with a sample of third-grade students
(N = 72) from a private school. The sample was relatively homogenous in terms of
demographic characteristics (e.g., 87% of students were White and less than 1% qualified
for tuition assistance). Students were assigned to conditions in which directions placed
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emphasis on doing their best reading, their fastest reading, their most accurate reading, or
their most expressive (prosodic) reading. These directions conditions were created to
emphasize the components of oral reading fluency, which include accuracy, automaticity,
and prosody (Kuhn et al., 2010). Additionally, it was of interest whether the overt
presence of a timing device might influence students’ CBM-R performance. Students
were assigned to either a condition in which the stopwatch was hidden from view or a
condition that was overtly timed with a large, visible stopwatch. Students first completed
an AIMSweb Maze task (Shinn & Shinn, 2002a) designed to measure comprehension,
then they were administered the Test of Word Reading Efficiency (TOWRE; Torgesen,
Wagner, & Rashotte, 2009). Next, students were randomly assigned to one of four
directions conditions (best reading, fastest reading, most accurate reading, or most
prosodic reading) and one of two timer conditions (overt timing or covert timing) using
an eight-way blocking process based on TOWRE performance. Students then read three
grade-level passages aloud from the AIMSweb CBM-R Benchmarking program (Shinn &
Shinn, 2012b) and the median number of WRC and errors was recorded, and the prosodic
ratings were generated using the Multidimensional Fluency Scale (Rasinski, Rikli, &
Johnson, 2009). Results revealed no statistically significant differences across
conditions in the number of reading errors made, the number of words read correctly per
minute, or how expressively the students read. Furthermore, verbal directions conditions
did not produce differential relations between the CBM-R WRC metric and reading
comprehension scores from a maze task.
Possible Explanations for Divergence in Findings
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In reviewing the previous three studies, several plausible explanations for the
differences in results exist, including differences in (a) study design, (b) verbal directions,
and (c) sample characteristics. Although the three studies investigated similar research
questions, their methodological approaches varied considerably, and it was of particular
interest how these methodological differences may have influenced the obtained results.
Study design. The between-subjects design of the Taylor et al. (2013) study
contrasted with the within-subjects designs used in both the Colón and Kranzler (2006)
and Christ et al. (2013) studies. A priori power analyses indicated that the Taylor et al.
study was adequately powered; however, it is worth noting the inherent differences in the
power of between-subjects and within-subjects designs. Within-subjects designs often
dramatically increase power through reducing subject-to-subject variation, thus allowing
every subject to serve as his or her own control (Seltman, 2012). This reduction in
between-subject variation is removed from the error terms that are used to test treatment
effects, resulting in greater sensitivity (power) to isolate these treatment effects
(Greenwald, 1976). Consequently, a smaller sample size is needed to obtain adequate
power for a within-subjects design than for a between-subjects design. For example, a ktreatment between-subjects design would require k times the number of subjects needed
for a within-subjects design given that both designs have an equivalent number of
observations (Greenwald, 1976).
A further possible explanation for the differences in results between the Colón
and Kranzler (2006) and Christ et al. (2013) studies and Taylor et al. (2013) involves
contrast effects (a.k.a. carryover effects or learning effects). Contrast effects occur when
“subjects’ exposure to a stimulus yields more extreme responses to subsequent stimuli”
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(Aronson, Ellsworth, Carlsmith, & Gonzales, 1990, p. 346). Contrast effects generate
systematic error that threatens the internal validity of an experiment.
Taylor et al. (2013) employed a between-subjects design without a baseline
condition, meaning that students were only exposed to a single set of verbal directions for
ecological validity purposes, as students are exposed to only a single set of directions
during traditional CBM-R administration. Colón and Kranzler (2006) and Christ et al.
(2013) both utilized within-subjects designs that first exposed students to a baseline
condition (i.e., simply asking students to read) and then exposed them to verbal directions
that asked them to read in varying styles (e.g., asking students to read quickly and
accurately or asking them to do their best reading). The juxtaposition of the baseline
condition with subsequent verbal directions may have cued students to the differences in
directions, thereby affecting their oral reading performances. This juxtaposition could not
have occurred using the between-subjects design of the Taylor et al. study. Additionally,
following the baseline condition, the verbal directions used in the Christ et al. study
explicitly alert students that the next set of directions is different (i.e., “The next set of
directions are different, so please listen carefully”), which would seem to promote
especially contrasted reading styles (see Table 1).
Verbal directions conditions. The variation of verbal directions conditions
across the three previous studies may also explain differences in findings. For example,
the directions used by both Colón and Kranzler (2006) and Christ et al. (2013) combined
speed and accuracy into a single directions condition, fast-accurate reading, whereas the
directions used by Taylor et al. (2013) separated speed and accuracy into two distinct
directions conditions. Additionally, as mentioned above, the presence of two verbal
Table 1

9

Table 1
Verbal Directions Conditions
Set 1
(Taylor et al., 2013)
Best Reading Condition: “When I say ‘Begin’ start reading out loud at the top of this page.
Read across the page (demonstrate by pointing). Try to read each word. If you come to a word
you don’t know, I’ll tell it to you. Be sure to do your best reading. Are there any questions?
(Pause). Begin.” (49 words)
Fastest Reading Condition: “When I say ‘Begin’ start reading out loud at the top of this page.
Read across the page (demonstrate by pointing). Try to read each word. If you come to a word
you don’t know, I’ll tell it to you. Be sure to do your fastest reading, meaning that you should
read as many words as you can, as fast as you can. Are there any questions? (Pause). Begin.” (65
words)
Most Accurate Reading Condition: “When I say ‘Begin’ start reading out loud at the top of this
page. Read across the page (demonstrate by pointing). Try to read each word. If you come to a
word you don’t know, I’ll tell it to you. Be sure to do your most accurate reading, meaning that
you should try to make as few mistakes as you can and read as correctly as possible. Are there
any questions? (Pause). Begin.” (69 words)

Set 2
(Adapted from Christ et al., 2013).
Baseline Reading Condition: “When I say ‘Begin’, begin reading aloud at the top of this page.
Read across the page (demonstrate by pointing). Try to read each word. If you come to a word
you don’t know, I’ll tell it to you. Are there any questions? (Pause). Begin.” (41 words)
Best Reading Condition: “The next set of directions are different so please listen carefully.
When I say ‘Begin’, begin reading aloud at the top of this page. Read across the page
(demonstrate by pointing). Try to read each word. If you come to a word you don’t know, I’ll
tell it to you. Be sure to do your best reading. Are there any questions? Remember, you’re
doing your best reading. (Pause). Begin.” (66 words)
Fast-Accurate Reading Condition: “The next set of directions are different so please listen
carefully. When I say ‘Begin’, begin reading aloud at the top of this page. Read across the page
(demonstrate by pointing). Try to read each word. If you come to a word you don’t know, I’ll
tell it to you. Be sure to read as fast as you can without making mistakes. Are there any
questions? Remember, you’re doing your fastest reading without mistakes (Pause). Begin.” (73
words).
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directions conditions after an initial baseline condition, as well as directions worded in
such a way as to draw student attention to differences in task demand, may have
encouraged contrast effects.
Sample characteristics. A further consideration regarding differences in results
involves sampling error. Several factors differentiate the sample used in Taylor et al.
(2013) from the samples used in Colón and Kranzler (2006) and Christ et al. (2013).
Children in the sample used in Taylor et al. attended a private, parochial school and were
naïve to CBM-R prior to the research project, whereas children in the samples used in
Colón and Kranzler and Christ et al. attended public schools and had prior exposure to
CBM-R practices.
In addition to these differences in sample composition, external validity is a
concern across all three previous studies. The samples in these studies were largely
homogenous in terms of reading ability and racial/ethnic composition. Participants in the
previous studies performed in the above average range in terms of their oral reading
fluency. The mean WRC was above the 70th percentile using grade-based norms
(Hasbrouck & Tindal, 2006) for the third-grade samples in the Taylor et al. (2013) and
Christ et al. (2013) studies. The mean WRC across conditions for the Colón and Kranzler
(2006) study exceeded the 90th percentile with students reading, on average, an incredible
234 WRC. However, all studies reported that their respective samples followed a normal
distribution for WRC. Additionally, the samples from the three previous studies had
majority White compositions. Information about the socio-economic status of students in
the Colón and Kranzler study and Christ et al. study is unavailable. Students from the
Taylor et al. (2013) sample were of high socioeconomic status. Generalizability from
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previously researched samples is an important concern, as a moderate to strong relation
between socioeconomic status and reading achievement is well established (Aikens &
Oscar, 2008). The lack of diversity in reading proficiency, racial/ethnic composition,
and possibly socioeconomic status in previous studies may limit generalizability of
results.
Purpose of the Study
The primary purpose of this study was to examine the potential influence of
verbal directions on CBM-R performance. Despite the prominent role of CBM-R within
the RTI model, few studies have examined this topic and results have varied widely
across the limited extant literature. Methodological variation across studies may explain
these differences in findings, and it offers the opportunity to investigate the influence of
various design features on the obtained results. In order to elucidate the role of verbal
directions on CBM-R performance, it was necessary to examine various methodological
features related to verbal directions, study design, and sample characteristics.
Three research questions were posed. First, did the verbal directions used across
the three previous studies influence the disparity in results? To this end, students were
randomly assigned to be administered directions used by Christ et al. (2013) or those
used by Taylor et al. (2013). Second, did the use of a between-subjects vs. withinsubjects design contribute to the disparity in results across studies? To this end, we
replicated the previous between-subjects study of Taylor et al. (2013) using the same
school, same grade, and same verbal directions while using a within-subjects design.
Third, did differences in sample composition (e.g., public vs. private school setting) of
the three previous studies impact the disparity in results? To this end a second school, a
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public elementary school consisting of diverse students who have experience with CBMR, was recruited. Further, the use of this more heterogeneous sample, both in terms of
race/ethnicity, socioeconomic status, and reading proficiency, allowed us to address
threats to external validity associated with the three previous studies. Lastly, do certain
verbal directions conditions relate more strongly to reading comprehension measure than
others? Variation in verbal directions was not found to impact the relation between CBMR performance and reading comprehension in previous studies. However, given external
validity concerns associated with the previous literature, we addressed this issue with a
more diverse sample. In addition to addressing these research questions, meta-analytic
procedures were used to compare effect sizes from both previous research and the present
study to gain a broader perspective as to how verbal directions, experimental design, and
sample characteristics may have contributed to differences in results.
Method
Participants
Participants were recruited from the third-grade of two elementary schools in the
midsouth region of the United States. Students that were Limited English Proficiency or
those in self-contained special education classrooms did not participate in this study. The
combined sample from both of these schools consisted of 104 students. An a priori
power analysis was conducted using G*Power 3 (Buchner, Erdfelder, & Faul, 1997) and
determined that a sample size of 102 subjects would be needed to achieve adequate
power using an effect size of 0.50, which was consistent with the findings of Colón and
Kranzler (2006) and Christ et al. (2013).
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The sample from School A, a private school, consisted of 43 students (22 girls)
who ranged in age from 8 years, 8 months to 10 years, 1 month (M = 9 years, 4 months,
SD = 0 years, 4.20 months). This sample consisted of 90% White students, 5% Asian
students, and 5% students of other races/ethnicities. Less than 1% of the school
population from School A was eligible for tuition assistance. The sample from School B,
a public school, consisted of 62 students (26 girls) who ranged in age from 8-years, 7months to 11-years, 0-months (M = 9 years, 4 months, SD = 0-years, 5.66- months). This
sample consisted of 44% White students, 44% African American students, 2% Hispanic
students, and 10% students of other races/ethnicities. Approximately 64% of students at
School B were eligible for a free or reduced-price lunch program. Neither school was
using AIMSweb (Shinn & Shinn, 2012) for CBM-R during the time of the research
project; School A utilized easy CBM (Alonzo et al., 2006) and School B utilized DIBELS
(Good & Kaminski, 2006).
Measures
Oral Reading Fluency. The AIMSweb Curriculum-Based Measurement of
Reading (CBM-R; Shinn & Shinn, 2012) was used to measure students’ oral reading
fluency. CBM-R assesses students individually by asking them to read aloud from
passages for 1 min. Nine narrative passages were selected for use in the study, ranging in
length from 250-300 words. All passages were selected by AIMSweb to be gradeappropriate for third-grade using the Fry readability formula (Fry, 1968), lexile-graded
standards (Stenner, Smith, & Burdick, 1983), and normalization procedures. Estimates of
alternate-form reliability for CBM-R range from .85 to .94 and estimates of test–retest
reliability range from .94 to .95 (Daniel, 2010). CBM-R has demonstrated moderate
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correlations ranging from .68 to .69 when compared with measures of global reading
(Hintze & Silberglitt, 2005). Two dependent variables, words read correctly per minutes
(WRC) and reading accuracy, were used to measure CBM-R performance.
Words Read Correctly (WRC). Examiners calculated the number of words read
correctly per minute (WRC) for each passage and the median number of WRC per verbal
directions condition was used for statistical analysis.
Reading Accuracy. Examiners recorded the number of errors (i.e., miscues)
committed for each passage. An error was any mispronunciation, substitution, omission,
or pause exceeding 3 s. Dialect differences, self-corrections, additions, and repetitions
were not scored as errors (Shinn & Shinn, 2012). A percentage metric (number of WRC
divided by the number of errors +1) congruous with other measures of accuracy (e.g.,
running record scores) was used for statistical analysis. Such accuracy estimates have
demonstrated test–retest reliability estimates of .92, inter-scorer reliability estimates of
.89, and internal consistency estimates of .87 for use among third-graders (Burns, Tucker,
Frame, Foley, & Houser, 2000).
Reading Comprehension. The comprehension subtest of the Gates-MacGinitie
Reading Tests, Fourth Edition (GMRT-4; MacGinitie, MacGinitie, Maria, & Dreyer,
2007) was employed as a criterion-measure of reading comprehension. The GMRT-4 is a
standardized, norm-referenced test that produces normal curve equivalent scores (M = 50;
SD = 21.06). The test is a group-administered, paper-and-pencil assessment in which
students are asked to silently read a series of 11 passages. Each passage is accompanied
by multiple-choice questions, and students are asked to circle the letter corresponding to
the correct answer. Students were allowed 35-min. to complete the subtest. Students
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completed the Level 3 (corresponding to the third grade), Form S of the GMRT-4. The
GMRT-4 has demonstrated adequate reliability with a .91 estimate of internal consistency
and test–retest reliability estimates ranging from .83 to .85. Convergent validity estimates
comparing the GMRT-4 to similar tests of reading comprehension range from .72 to .87
(Morsey, Kieffer, & Snow, 2010).
Verbal Directions
Students from both participating schools were randomly assigned to one of two
sets of verbal directions—either the set of verbal directions employed in the Taylor et al.
(2013) study or those used in Christ et al. (2013). The directions for Christ et al. were
selected rather than the directions of Colón and Kranzler (2006) as they expressly alert
students that directions differ by conditions (i.e., “The next set of directions are
different, so please listen carefully”), and thus may have induced contrast effects.
Additionally, the directions used in the Christ et al. study demonstrated a statistically
significant difference in oral reading performance for a third-grade sample, whereas the
directions used in the Colón and Kranzler were administered to a fifth-grade sample.
The verbal directions conditions used in the present study differed from the
directions originally used in the Taylor et al. (2013) study and the Christ et al. (2013)
study in two important ways—the prosody condition was eliminated from the Taylor et
al. direction set and the read-with-comprehension condition was eliminated from the
Christ et al. direction set. There were two primary reasons we decided not to include
these conditions in the present study. First, these two studies along with the Colón and
Kranzler (2006) study all contained directions conditions related to speed, accuracy, and
best reading; there was no analogous direction condition to either the prosodic reading
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condition of Taylor et al. (2013) study or the read with comprehension condition of the
Christ et al. study. Second, the addition of an extra directions condition would have
created the burden of administering three more passages per student, increasing the risk
of fatigue effects.
Participants from School A and School B were randomly assigned to receive
either the set of directions employed in the Taylor et al. (2013) study (i.e., to read
quickly, to read accurately, or to do their best reading; see Table 1, Set 1) or the set of
directions analogous to those used in Christ et al. (2013), which employed a baseline
condition (i.e., simply asking students to read), a best-reading condition, and a condition
asking students to do both their fastest and most accurate reading (see Table 1, Set 2). Set
1 and 2 each contained three directions conditions, and these three directions conditions
served as within-subjects variables. Further, the administration order of the verbal
direction conditions within each set was counterbalanced using a Latin square design,
with the exception of the baseline condition that necessarily occurred first in Set 2.
Students read three passages per imbedded directions condition for a total of nine
passages (e.g., for Set 1, students read three passages for best reading, three passages for
fastest reading, and three passages for most accurate reading). Lastly, passages were also
fully counterbalanced within each set of verbal directions.
Procedure
Data collection occurred in late April and early May of 2014. Several weeks in
advance of data collection, recruitment packets (consisting of a letter describing the
study, a letter of endorsement from the school principal, and a parental consent form)
were sent home to all third-grade students in regular education classrooms at both School
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A and School B. Small incentives (e.g., colorful pencils and erasers) were offered to
students returning the completed forms. Both parental consent and child assent were
obtained.
AIMSweb CBM-R probes were administered to all participants individually in a
quiet unoccupied classroom during school hours. Examiners consisted of four graduate
students in School Psychology who had completed graduate coursework and practica in
psychoeducational assessment. Before data collection, all examiners practiced scoring
audio recordings of CBM-R probes until at least 95% agreement was achieved.
Additionally, on the first day of data collection, the first author observed administration
of CBM-R probes to ensure procedural integrity using a modified procedural adherence
checklist (Shinn & Shinn, 2012). All reading was digitally recorded for data checking
purposes. After all students completed CBM-R probes, students completed the
comprehension subtest of the GMRT-4 in a group administered setting.
After completion of data collection, 25% of audio recordings of the CBM-R
probes sessions from both participating schools were re-scored by two blind scorers as an
additional integrity safeguard. This re-scoring by the blind scorer was over 98% in
agreement with the original scoring.
Results
Data Screening
Data were screened for missing data, outliers, and distributional properties. There
were no missing data. Three statistical outliers were identified relating to the accuracy
dependent variable; these outliers were decreased to the level of the second highest score
for this variable. Skewness and kurtosis values for WRC were within acceptable limits
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(i.e., less than |2.0|; Tabachnick & Fidell, 2012). Skewness and kurtosis values for
accuracy exceeded acceptable limits indicating that accuracy data did not correspond to
the normal distribution. Visual examination of histograms indicated that accuracy data
was positively skewed. To create a normal distribution, accuracy data was divided by its
square-root, per common procedure for normalizing slightly positively skewed data
(Laerd Statistics, 2014). Following this transformation, skewness and kurtosis values fell
within acceptable limits. Data were also checked for the presence of both order effects
and passage effects. No statistically significant order effects (p < .05) were detected using
the Wilks’s Lambda statistic. However, passage effects were detected across schools. The
presence of unequal difficulty among CBM-R passages has been extensively documented
in CBM literature (Christ & Ardoin, 2009; Francis et al., 2008) and passage effects are
routinely observed. Counterbalancing procedures ensured that unequal passage difficulty
was evenly distributed across verbal directions conditions.
Descriptive Statistics
Descriptive statistics for all dependent variables are displayed by condition in
Table 2 for School A and School B. Using Hasbrouck and Tindal’s (2006) spring
normalization data for oral reading fluency, the average performance of students in
School A fell between the 75th and 90th percentiles across verbal directions conditions,
and the average performance of students at School B was just above the 50th percentile
across verbal directions conditions. Average performance on the GMRT-4 Reading
Comprehension subtest was at the 73rd percentile for School A and at the 48th percentile
for School B.
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Taylor et al. (2013) Directions (Set 1)
To determine whether variation in sets of verbal directions influence performance
on CBM-R, mixed between-subjects (2 school settings)/within-subjects (3 verbal
directions) analysis of variance were conducted using words read correctly per minute
(WRC) and reading accuracy as dependent variables separately for set 1 and set 2.
Before conducting the mixed analysis of variance for the Taylor et al. (2013) directions
set, data were screened to ensure that the assumptions of ANOVA were met. Levene’s
test of equality of error variances was nonsignificant for accuracy and for WRC, with the
exception of WRC for the most accurate verbal directions condition (p = .044). ANOVA
models are generally robust against slight violations of homogeneity of variance (Laerd
Statistics, 2014). Given the results of this particular ANOVA were nonsignificant (p =
.983), it seems unlikely that this violation influenced the results. Mauchly’s test of
spherecity was nonsignificant for WCM, but was significant for accuracy, indicating that
the assumption of spherecity of covariance had been violated. As such, the Greenhouse–
Geisser adjusted degrees of freedom were used for this analysis of variance to guard
against Type I error, which is why some degrees of freedom are not reported as whole
numbers (Laerd Statistics, 2014).
As anticipated, a main effect was observed for school setting with School A
performing with greater WRC, F(1, 48) = 11.27, p = .002, Cohen’s d = 7.91, and with
greater accuracy, F(0.87, 48) = 6.81, p = .001, Cohen’s d = 0.75. No main effect on
WRC for verbal directions was observed, F(2, 48) = 0.17, p = .983, Cohen’s d = 0 .02.
Likewise, no interaction between verbal directions conditions and school setting was
observed for WRC, F(1, 2) = 0.14, p = .871, Cohen’s d = 0.11. Also no main effect was
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observed for accuracy and verbal directions conditions, F(1.75, 48) = 0.56, p = .550,
Cohen’s d = 0.22. Further, there was no significant interaction between verbal directions
conditions and school setting for accuracy F(0.87, 1.75) = 1.17, p = .311, Cohen’s d =
0.31.
Christ et al. (2013) Directions (Set 2)
The mixed between-subjects (2 school setting)/within-subjects (3 verbal
directions) analysis of variance was again conducted, this time using the Christ et al.
(2013) directions set. Data were screened to ensure that the assumptions of ANOVA had
been met. Levene’s test of equality of error variances was nonsignificant for both WCM
and accuracy indicating that assumption of homogeneity of variance was not violated.
However, Mauchly’s test of spherecity was statistically significant at the p < .05 level for
WCM indicating that the assumption of spherecity of covariance had been violated. As
such, the Greenhouse–Geisser adjusted degrees of freedom were used for this analysis of
variance to guard against Type I error. Mauchly’s test of spherecity was nonsignificant
for accuracy.
As anticipated, a significant main effect was observed for school setting, with
School A producing significantly more WRC than School B, F(0.70, 52) = 30.48, p =
.001, Cohen’s d = 1.53, and performing with greater accuracy, F(1, 52) = 5.73, p = .020,
Cohen’s d = 0.66. A main effect was observed for verbal directions on WRC, F(1.404,
52) = 17.03, p = .001, Cohen’s d = 1.15. Pairwise comparisons revealed that students read
significantly more words correctly per minute (p = .001) in the fast-accurate condition
than in both the baseline condition (9.83 more WRC) and best reading condition (5.24
more WRC). Further, students read significantly more words correctly per minute (p =
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.001) in the best reading condition than in the baseline reading condition (4.59 more
WRC). No significant interaction between school and verbal directions was observed for
WRC, F(0.70, 1.404) = 0.65, p = 0.475, Cohen’s d = 0.22. No main effect was observed
in analyzing the effect of verbal directions on accuracy F(2, 52) = 1.39, p = .25, Cohen’s
d = 0.33. No significant interaction between school and verbal directions conditions was
observed for accuracy, F (1, 2) = 0.33, p = .720, Cohen’s d = 0.16.
Correlation with Reading Comprehension
Correlational analyses were conducted to determine the relations between both
WRC and accuracy for each of the directions conditions and reading comprehension, as
measured by the GMRT-4 (see Table 3). For School A, the private school, correlations
between reading comprehension and both WRC and accuracy were generally
nonsignificant at the p < .05 level for both verbal directions sets, with a few exceptions.
A significant relation existed between reading comprehension and WRC under the fastest
directions condition from Taylor et al. (2013), r = .49, p < .05, and under the most
accurate condition from Taylor et al., r = .56, p < .001. For School B, the public school,
all correlations between reading comprehension and both WRC and accuracy were
significant, p < .001. These results indicate that school setting, and not verbal directions,
affects the relation between CBM-R performance and reading comprehension.
Meta-Analytic Procedure
The Colón and Kranzler (2006) study, the Christ et al. (2013) study, and portions
of the present study that used the Christ et al. (2013) directions conditions all contained
best and fast-accurate directions conditions; therefore, results from comparisons of these
two directions conditions could be directly analyzed across studies. The decision to
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include the Colón and Kranzler study in the meta-analysis was made because the
directions conditions of that study largely align with those of the Christ et al. study. To
compare results from previous studies to the present study, effect sizes involving WRC
were converted to Hedge’s g (Borenstein, Hedges, Higgens, & Rothstein, 2009). Using
meta-analytic procedures, a summary effect for the comparison between best and fastaccurate directions conditions was generated and displayed in a forest plot (see Figure 1).
Boxes in the forest plot represent the effect sizes of each study, whereas the diamond
represents the summary effect calculated across studies. The size of the boxes in this
forest plot indicates the relative weight of the mean effect calculated for each study and
the green brackets indicate the 95% confidence interval for the estimated true effect size.
Where the confidence interval crosses the 0.0 line indicates the probability that the true
effect size is nonsignificant. With the exception of the Colón and Kranzler study, the
confidence interval crosses the 0.0 line, indicating that there is a possibility the true effect
size is nonsignificant. However, the summary effect does not overlap the 0.0 line,
indicating that across studies, students read significantly more WRC in the fast-accurate
reading condition than in the best reading condition. The fastest and best reading
conditions from the Taylor et al. (2013) study and the portions of the present study
involving directions conditions from the Taylor et al. study were also directly compared
(see Figure 2). The estimated main effect for both the Taylor et al. study and the present
study, as well as the summary effect, overlap the 0.0 line and as such, there is no
significant difference between the best and fastest reading directions conditions.
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Discussion
The purpose of this research project was not only to address the possible effects of
verbal directions on CBM-R performance but also to examine how research design and
sample characteristics influence the obtained results. Methodological review of three
previous studies implicated differences in verbal directions, study design, and sample
characteristics as possibly contributing to the heterogeneity of their findings. Results
from the current study suggest that across schools with different sample characteristics,
the Christ et al. (2013) verbal directions significantly influenced the amount of WRC
students produced whereas the verbal directions set used by Taylor et al. (2013) did not.
Verbal directions were not found to influence the relation between reading
comprehension and CBM-R performance, although school setting was found to influence
this relation.
Verbal Directions
The present study found significant differences in the number of WRC produced
under the Christ et al. (2013) verbal directions conditions across two very different
schools. Consistent with the findings of Christ et al., students produced more WRC under
the fast-accurate condition than under the best reading condition. Christ et al. found that
third-graders read 5.33 more WRC in the fast-accurate condition than in the best reading
condition, and the present study found that third-graders read 5.24 more WRC in the fastaccurate condition than in the best reading condition. The Christ et al. study made no
comparisons using the baseline condition, whereas the present study found that students
read significantly more WRC in both the fast-accurate condition (9.83 more WRC) and
the best reading condition (4.59 more WRC) than in the baseline condition.
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The finding of significant differences between the fast-accurate and best reading
conditions is also consistent with the findings of Colón and Kranzler (2006). However,
the differences in WRC between these conditions were much larger among Colón and
Kranzler’s fifth-grade sample: students read 28.1 more WRC in the fast-accurate
condition than in the baseline condition. Also, the sample used in the Colón and Kranzler
study was actually found to read 8.2 fewer WRC in the best reading condition than in the
baseline reading condition. In line with the findings of Christ et al. (2013), the present
study also found no differences in accuracy using the Christ et al. directions. Colón and
Kranzler found differences in accuracy between the fast-accurate condition and the best
and baseline conditions.
Results from the present study using the Taylor et al. (2013) directions replicated
the nonsignificant findings of Taylor et al. Verbal directions did not influence either
WRC or accuracy when using the Taylor et al. directions set. Given the significant
differences in WRC in the present study using the Christ et al. (2013) directions and the
lack of these differences using the Taylor et al. directions, it is possible that verbal
directions contributed to some of the differences in previous research findings. Metaanalytic procedures (see Figures 1 and 2) further demonstrate the consistency of results
based upon comparisons between verbal directions.
Study Design
Of further interest to the present work was whether study design influenced the
obtained results of previous related research. Both Colón and Kranzler (2006) and Christ
et al. (2013) employed within-subjects designs and found that verbal directions
significantly influenced WRC, whereas Taylor et al. (2013) employed a between-subject
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Figure 1. Meta-analytic forest plot for the comparison between best and fast-accurate
direction conditions.
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Figure 2. Meta-Analytic forest plot for comparing the best and fastest reading conditions
of the Taylor et al. (2013) directions set.

27

design and found verbal directions did not significantly influence WRC. The present
study replicated the results from Taylor et al. while using a within-subject design.
Therefore, it seems unlikely that the between-subjects design previously used by Taylor
et al. was responsible for the differences in findings from Christ et al.
Another study design feature, contrast effects, may have accounted for the
significant findings of the Colón and Kranzler (2006) study, the Christ et al. (2013) study,
and the half of our present study that utilized the Christ et al. directions conditions—all of
which employed a baseline condition before exposing students to verbal directions
conditions. The Taylor et al. (2013) verbal directions set did not include a baseline
condition, and the fastest reading condition in this directions set was not found to
influence students’ reading. Besides the juxtaposition of the verbal directions conditions
after the baseline condition, the Christ et al. directions alert students that the next
directions condition will be different than the previous condition. Anecdotally, during the
present study several students, especially those enrolled in School A, attuned to this line
in the Christ et al. directions and made remarks about how the conditions differed from
one another. The differences in findings between verbal directions sets that employ a
baseline condition and those that do not, reflected both in prior research and in the
present study, indicate that contrast effects may be responsible for differences in results.
Sample Characteristics
Previous research on this topic utilized high-performing samples. In our present
study, we employed a high-performing private school sample, School A, as well as an
average-performing public school sample, School B. The sample from School A
overwhelmingly consisted of White students, whereas the sample from School B
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consisted of a diverse group of White, African American, and Hispanic students. No
interaction was found between school setting and verbal directions for either WRC or
accuracy. Further, the significant influence that the Christ et al. (2013) verbal directions
exerted on WRC extended across school setting, and the failure to find such an influence
under the Taylor et al. (2013) verbal directions also extended across school setting. Given
this consistency of findings across school settings, it is unlikely that reading performance,
racial composition of the sample, or sampling from public or private school contributed
to differences in results across studies.
Relation with Reading Comprehension
Previous research found that verbal directions do not significantly affect the
relation between reading comprehension and CBM-R performance (Colón & Kranzler,
2006; Christ et al., 2013; Taylor et al., 2013). Consistent with these previous findings, we
found that correlations between reading comprehension and both WRC and accuracy
were largely consistent with one within each verbal directions set. However, school
setting was found to influence the relation between reading comprehension and CBM-R
performance. Correlations between reading comprehension and WRC and accuracy were
generally nonsignificant for the higher-performing School A, whereas these correlations
were strong and significant for School B. One possible explanation for the lack of
significant correlations for School A is that the relation between oral reading fluency and
reading comprehension attenuates as students become more skilled readers (Fuchs,
Fuchs, Hosp, & Jenkins, 2001).
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Meta-Analytic Procedures
Meta-analytic procedures (see Figures 1 and 2) provide insight as to how verbal
directions, study design, and sample characteristics may have influenced the differences
in results found in previous research. In comparing the best reading condition to the fastaccurate condition (Figure 1) across studies, there appears to be a consistency of effect
size for the Christ et al. (2013) set of directions—in fact, the Hedge’s g obtained from the
original Christ et al. study is identical to the Hedge’s g obtained from the portion of the
present study using the Christ et al. set of directions for School B (Hedge’s g = -0.15).
The Colón and Kranzler (2006) study was also included in this analysis as it made the
comparison between best reading and fast-accurate conditions, though the wording of
directions differed from Christ et al. and the sample consisted of fifth-graders. Further
consensus in effect size is revealed in comparing the best reading condition to the fastest
reading condition from the Taylor et al. (2013) set of directions (Figure 2)—the Hedge’s
g obtained in the present study for School A is identical to the Hedge’s g obtained for
School B (Hedge’s g = 0.01) and nearly identical to the Hedge’s g obtained in the
original Taylor et al. study (Hedge’s g = 0.02). Further results were found to be consistent
for each set of verbal directions regardless of sample characteristics.
These consistencies in effect size indicate that the findings of previous research
are not attributable to random error. Besides the obvious implication that the wording of
directions conditions may be leading to differences in findings, a further implication is
that the use of a baseline condition may be leading to these differences. All of the studies
in Figure 1 employed a baseline condition whereas the studies in Figure 2 did not employ
a baseline condition.
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Limitations and Future Directions
The chief limitation of the present research study is that it did not examine the
Christ et al. (2013) directions conditions using a between-subjects design. Such a design
could rule out contrast effects due to both the wording of directions (e.g., through
eliminating the line “The next set of directions is different so listen carefully”) and to the
juxtaposition of verbal directions conditions following a baseline condition. Future
research should use either the Christ et al. directions or the Colón and Kranzler (2006)
directions in a between-subjects design study to determine if significant differences are in
fact due to the task-demands of verbal directions, which would have implications for
CBM-R test-developers and practitioners.
The present study found that certain sample characteristics (e.g., reading ability,
socioeconomic status, and public or private school) did not influence how students react
to verbal directions. However, the possible effects of other sample characteristics (e.g.,
grade) on obtained results should be explored. Future research should determine if these
results generalize to grades beyond the third-grade.
Implications
CBM-R is widely used in a response-to-intervention framework to determine
which students need interventions in reading (e.g., through universal screening) and to
monitor the effectiveness of reading interventions (e.g., through progress monitoring;
Ardoin, Christ, Morena, Cormier, & Klingbeil, 2013). CBM-R has tremendous usefulness
in that it is inexpensive to administer and serves as a proxy for measuring reading
comprehension (Petscher et al., 2013). CBM-R has demonstrated predictive utility in its
ability to identify children at-risk for developing reading problems through use of cut-

31

scores, and these cut scores especially exhibit diagnostic accuracy when using local,
rather than national, standards (Kilgus, Methe, Maggin, & Tomasula, 2014). Given the
increasing popularity of CBM-R, it is being used with greater frequency and is given
greater weight to diagnose specific learning disabilities in reading. These tests,
traditionally thought of as “low stakes” are now subject to greater accountability, and as
such, CBM-R test developers and practitioners must carefully consider how verbal
directions influence both oral reading fluency and reading comprehension performance.
Our findings indicate that, using the Christ et al. (2013) set of directions, students
read significantly more WCM under the fast-accurate directions condition. This finding is
in contrast to the finding that the verbal directions of Taylor et al. (2013) produce no
significant change in WCM. There are two possible implications of these findings: (a)
students read the most WCM under the fast-accurate directions condition compared to the
other directions conditions of Christ et al. due to the wording of the directions (i.e., task
demands), or (b) the effect of students reading more WCM under the fast-accurate
condition is an artifact due to contrast effects. Regardless which implication holds true,
performance under any of the Christ et al. directions conditions or the Taylor et al.
directions conditions does not differentially relate to reading comprehension.
If the significant findings using the Christ et al. (2013) directions are due to task
demands, developers of CBM-R measurements may consider revising their directions to
ask students to do their fastest and most accurate reading in order to produce more WCM
(i.e., maximize CBM-R performance). However, if these significant difference are the
result of contrast effects then these findings are inconsequential for test-developers
because students are exposed to only a single directions condition when CBM-R is
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administered in the school setting. Test developers and practitioners may view that the
Taylor et al. (2013) verbal directions did not affect CBM-R performance as encouraging.
One would logically expect the fastest verbal directions of Taylor et al., which ask
students to “do your fastest reading meaning that you should read as many words as you
can, as fast as you can” to elicit faster reading than the fast-accurate verbal directions of
Christ et al. (2013), which ask students to “read as fast as you can without making
mistakes.” The fast-accurate verbal directions of Christ et al. ask students to focus on
speed while also reading accurately, and research on the speed-accuracy tradeoff
indicates that overemphasis on reading accuracy may inhibit reading speed (Share, 2008).
Test developers and practitioners may also be encouraged that sample characteristics do
not seem to be responsible for the differences in results obtained by previous research.
The effects (or lack thereof) that verbal directions have on CBM-R performance can be
generalized across certain sample characteristics. We conclude that, during routine
administration in the school setting, variations in verbal directions are not likely to affect
CBM-R performance.
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Appendix
Table 2
Means and Standard Deviations of Dependent Variables for School A and School B
School

Directions Set

School A
(Private School)

Christ et al. (2013)
Baseline (n = 22)
Best (n = 22)
Fast-Accurate (n = 22)

School B
(Public School)

Taylor et al. (2013)
Best (n = 21)
Fastest (n = 21)
Most Accurate (n = 21)
Christ et al. (2013)
Baseline (n = 32)
Best (n = 32)
Fast-Accurate (n = 32)
Taylor et al. (2013)
Best (n = 29)
Fastest (n = 29)
Most Accurate (n = 29)

WRC

Accuracy

M

SD

M

SD

149.00
154.77
160.73

21.09
23.75
29.89

70.79
83.63
79.81

46.46
49.29
59.81

142.81
142.43
143.43

30.24
26.79
27.42

58.72
53.64
46.12

45.12
34.50
21.18

109.31
112.72
117.25

29.01
28.54
32.46

47.83
52.28
57.64

34.19
41.42
49.62

112.10
111.90
111.31

35.23
36.88
36.17

33.70
30.90
35.79

33.69
27.20
34.37

GMRT-4 Normal Curve
Equivalent
M
SD
67.86
12.83

64.29

15.27

50.28

19.89

47.70

16.28

Note. WRC= Words Read Correctly; GMRT-4= Gates-MacGinitie Readig Tests, Fourth Edition (Test of Comprehension); Accuracy
was calculated using WCM / (Errors + 1) yielding the number of WCM produced per 1 error.
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Table 3
Correlations of CBM-R Performance with Reading Comprehension by School Setting and Directions Conditions
School

Directions Conditions

Christ et al. (2013) Directions
Baseline
Best
School A
Fast-Accurate
(Private School)
Taylor et al. (2013) Directions
Best
Fastest
Most Accurate
Christ et al. (2013) Directions
Baseline
Best
School B
(Public School)
Fast-Accurate
Taylor et al. (2013) Directions
Best
Fastest
Most Accurate
Note. WRC= Words Read Correctly.
** p < .001. * p < .05.
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WRC

Accuracy

.35
.22
.23

.50*
.38
.33

.43
.49*
.56**

-.15
.27
.06

.61**
.65**
.70**

.70**
.53**
.67**

.70**
.75**
.74**

.52**
.57**
.61**

